
    
      Fig. 3. 
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        Top panel: Median spectrum of IRAS 04125+2902 in the vicinity of the 1083-nm He I triplet, with the grey region denoting the 68% percentile range for all spectra, and the red and blue spectra those showing the largest red-shifted (0 to 110 km s−1) and blue-shifted (−240 to −50 km s−1) absorption. Middle panels: Differential spectra relative to the median obtained at individual visits, spaced according to the relative epoch (note the two gaps in time). The red and blue spectra are as in the top panel and magenta ticks mark planet transits. Bottom panel: Lomb-Scargle periodogram, with horizontal lines marking the 8.83- and 11.3-d planet orbital and stellar rotational periods, and the vertical line marking the stable absorption feature at −23 km s−1.

      

    

  
    
      Fig. A.1. 
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        200-sec cadence TESS light curve of IRAS 04125+2902 during Sector 86, as obtained by TESSExtractor (Serna et al. 2021), showing rotational variability and a single flare. Red triangles indicate epochs of SPIRou observations and vertical dotted lines indicate transits of the planet IRAS 04125+2902 b.

      

    

  
    
      Fig. E.1. 
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        Top panels: Observed (black line) and ZDI modeled (red line) LSD Stokes I (left) and V (right) profiles of IRAS 04125+2902 for our 2024 December data set. Both fits to the LSD Stokes I and V profiles yield χr2 = 1, i.e., are consistent with the data down to photon noise. Rotation cycles (counting from 3, see Table B.1) are indicated to the right of the LSD profiles, while ±1σ error bars are added to the left of the Stokes V signatures. Bottom panel: Photometry derived from dT (red circles) and ZDI fit (green line), reproducing most of the observed variability caused by large surface brightness features.

      

    

  
    
      Fig. F.2. 
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        Stacked periodograms (left panel) and phase-folded (right panel, top plot) filtered RVs of IRAS 04125+2902. The stacked periodogram (with colors coding periodogram power) shows a marginal signal at the orbital period that strengthens as RV points are added to the analysis. In the right panel, the black stars show the RVs averaged over phase bins of 10%, with the phase-folded residuals displayed in the bottom plot.

      

    

  
    
      Fig. G.1. 
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        SPIRou median and rms spectrum of IRAS 04125+2902 in the vicinity of the Paschen β (left panel) and Brackett γ (right panel) of H I. Marginally larger variability shows up in Paschen β relative to the neighboring lines of Ca I and Ti I. Residuals of OH emission lines are responsible for the positive features in the 68% scatter.
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